The cercaria of N. kentuckiensis was found in Anaplocamus dilatatus (Nitrocris d.) and Mudalia carinata. The metacercaria was found in all fishes examined from Opequon River, West Virginia, except Cottus bairdi which was also refractory to experimental infection.
bellare, Platypoecilus maculatus, and Trichogaster trichopterus were experimentally infected. The development of the metacercaria and cyst and effect on the fish are described.
The histopathology initially consists of hemorrhage and muscle necrosis about the metacercaria, followed by reorganization and formation of a loose connective tissue cyst.
The controversial adult names are discussed and an emendation of the genus Neogogatea is presented.
A survey of fishes from the Opequon River near Leetown, West Virginia, revealed a high population of the prohemistomulum metacercaria of Neogogatea kentuckiensis n. comb. (Mesostephanus k.). Likewise the snail host was found to be heavily parasitized.
The longifurcate cercaria of this trematode was described as Cercaria kentuckiensis by Cable (1935) from Goniobasis semicarinata in Kentucky. Anderson (1944) reported it from Goniobasis depygis in Indiana. Chandler and Rausch (1948) described the adult Neogogatea pandionis, a closely related worm, from the osprey, Pandion haliaetus carolinensis. Vemberg (1952) reported the cercaria from Goniobasis livescens in Indiana. Myer (1960) stated that the cercaria of Prohemistomum chandleri, also reported by Vemberg (1952), is probably Cercaria kentuckiensis. Hoffman (1959) reported the metacercaria from fish and an experimental adult from baby chicks as Neogogatea pandionis Chandler and Rausch. Myer (1960) redescribed the cercaria, infected fish with the cercaria, and reared the metacercaria to adult in baby chicks; he named the adult Mesostephanus kentuckiensis n. comb. Our adult form, reared in baby chicks, which is identical with Myer's, is very similar to the adult described from the osprey by Chandler Received for publication 11 December 1962. and Rausch (1948) . Apparently the latter is either a closely related species of the same genus or the slight differences might be due to fixation artefacts. Our metacercaria has been deposited in the USNM Helminthological Collection as no. 56005, the adult as no. 38887. THE 
CERCARIA
Since the cercaria has been adequately described by Cable (1935 Cable ( , 1938 These snails, infected or not, remained alive for 3 weeks or more in small containers although they were never observed to feed and no reproduction occurred. We know of no one who has reared any of these species in the laboratory.
Each of fourteen infected snails was kept in a 6-cm petri dish and an estimate made of daily cercarial production (based on partial counts). The daily production was much lower than that of other strigeoids studied by us (Hoffman, 1956; Hoffman and Hundley, 1957; Hoffman, 1958), but they produced cercariae for a longer period of time-up to 44 days. The 14 snails produced from 0 to 200 cercariae (usually 10 to 50) daily for 15 to 44 days with a total production of 40 to 1,520 (average 609) for each. Suboptimal conditions for the snail probably influenced cercarial production.
The evening cercarial emergence (from 4:00 PM to 8:00 AM) as recorded by Myer (1960) was verified with the 14 infected snails. Three lots of 20, 60, and 10 cercariae were observed for longevity-17 survived 32 hr and 2 survived 48 hr. Therefore, maximum longevity is approximately 48 hr. The exact age of the cercariae used was not known because they had emerged from the snail during the previous 16-hr period.
THE METACERCARIA
As with most strigeoid worms the metacercarial stage of Neogogatea kentuckiensis is the one most likely to come to attention. The known natural host, possibly the osprey, is seldom available and although 4% of the snail hosts were infected in one collection, none were found infected in subsequent collections. Contrarily, the prohemistomulum metacercariae could be obtained any time during the 3-year period the fish could be collected in the endemic area.
The metacercariae were found in the musculature and usually were found by teasing a small portion apart under the dissecting microscope. Most of the cysts were opaque white but a few had scattered black pigment cells in the outer layer. Pepsin digestion (pepsin 0.5%, hydrochloric acid 0.5% at 39 C) was used for freeing cysts for total counts from fish that were lightly infected and to obtain quantities of metacercariae for experimental feeding. Metacercariae survived pepsin digestion but were still in the cysts of parasite origin. They readily excysted in trypsin solution (0.1% trypsin, 1% sodium bicarbonate) in about 15 min at 39 C. The mature metacercaria is described under "Development," p. 740.
NATURAL INFECTIONS
Fishes were collected by seine and line fishing at various times, but mostly during the summers (1959) (1960) .
A few were collected during the winter. No seasonal incidence of infection in the fish was apparent and we believe that the metacercaria survives more than one season because very few dead cysts were encountered and mature metacercariae were present in early spring. The most readily available fish, fallfish, were nearly 100% infected and usually with numerous metacercariae-up to 2,000 each. Although not all species of fish were infected, there was no indication of nonsusceptibility except in the case of Cottus bairdi. This fish was not infected naturally and we could not infect it experimentally. Cottus is scaleless and has a tougher skin than the rest of the fishes examined.
The 
EXPERIMENTAL INFECTIONS
During the fall of 1959 small fishes were exposed to the cercariae from naturally infected snails in just enough water to maintain the fish. The fish were observed often during the 1st day to note any signs of distress. Following that, fish were selected at intervals to observe the development of the metacercaria, the cyst of parasite origin, and the host tissue reaction.
Centrarchidae
Fourteen bluegills (Lepomis macrochirus) and one green sunfish (L. cyanellus), 1 to 2 inches in length, were exposed to crops of cercariae in groups of one to six fish. All became infected.
These fish began to show irritation almost immediately after placing the cercariae with them. The signs consisted of turning on their sides and "shimmying" against the bottom of the aquarium. This action was repeated each time a new batch of cercariae was added. Within 30 min ecchymoses could be seen in the skin and muscle, presumably where the cercariae had penetrated. In light to moderate infections (ca. 50 cercariae per fish) the symptoms lasted only 3 to 4 hr and the ecchymoses disappeared. In some heavy infections (300 to 400 cercariae per fish) the symptoms lasted as long as 15 days; the ecchymoses persisted for several days. In some instances the fish turned splotchy dark, the fins became "pinched," and the fish rested upright on the bottom. Often when disturbed, they demonstrated the irritation motions displayed earlier. In one instance, a bluegill, 1.5 inches in length, was killed in 1 hr by 540 cercariae. Juvenile and mature metacercariae were recovered from surviving fish.
Cyprinidae
Three Notropis sp., one Pimephales promelas, four Rhinichthys atratulus, and two Semotilus atromaculatus were exposed to the cercariae and became infected. One S. atromaculatus, ca. 2 inches long, with many ecchymoses easily seen in the musculature was observed for 8 days. At 3 days the ecchymoses could still be seen but were lighter in color and at 8 days no evidence of the hemorrhages could be seen. These fish seemed to be in distress during cercarial penetration and flashed on their sides toward the bottom but no shimmying on their sides as in the bluegills was observed.
Salmonidae
Two 6-inch eastern brook trout (Salvelinus fontinalis), three 6-inch rainbow trout (Salmo gairdneri), and one 8-inch brown trout (Salmo trutta) were exposed to cercariae. Normal metacercariae were recovered from all.
Three lots of 50, 7, and 10 rainbow trout sac fry, respectively, ca. 2 weeks old, were exposed to 30, 40, and 60 cercariae each. It was noticed under the dissecting microscope that part of the cercarial tail, as well as the body, had penetrated. We did not notice whether this occurs in older fish also. This is in contrast to our observation of the shedding of the tail by penetrating cercariae of Diplostomum baeri eucaliae. All of these fishes were killed by the cercariae in 1.5 to 2.5 hr except for four of those exposed to 30 cercariae which were sacrificed at 7 and 10 days. Before death they tried to rub their sides with frantic dashes to the bottom of the container. Within 20 min ecchymoses could be seen in the musculature. Hemorrhages from migrating cercariae released almost all of the blood in these small fish, and at 2 hr in some that were otherwise motionless, the bloodless heart could be seen beating under the dissecting scope. Death was attributed to the hemorrhages.
Cottidae
Three fish, miller's thumb (Cottus bairdi), 2 to 3 inches long, were exposed to cercariae in the same aquaria as some of the other fishes which became infected. None displayed distress. No live metacercariae were recovered from them, but one dead metacercaria was found. Cottus has no scales and the skin is very tough for a fish of this size. Because of this experimental evidence, and not finding any naturally infected Cottus, it is assumed that this fish is refractory to the infection.
Miscellaneous fishes
One fantail darter (Etheostoma flabellare), three blue and one red platy (Platypoecilus maculatus), and one three-spot gourami (Trichogaster trichopterus) were exposed to the cercariae. Both blue and red platy shimmied on their sides toward the bottom, but no hemorrhagic spots were noticed. The shimmying lasted about 0.5 hr at which time they rested, ventral side down, on the bottom. Normal metacercariae were recovered from all.
DEVELOPMENT OF THE METACERCARIA AND THE CYST (Measurements in microns) Penetration and migration: The cercariae penetrate and move into the musculature very quickly.
Two to three hr: Most of them have localized and some have already secreted a cyst 7 to 14 thick. This early thick cyst appears to have two layers, a thin outer layer about 2 thick and a less dense but thicker inner layer about 12 thick. The inner layer appears to liquefy, usually within a few hours, but was seen as late as 6 days; the outer part remains intact.
One to two days: The parasite is 180 to 250 by 150 to 215 (average of six: 224 by 184) and usually pyriform but may assume ameboid shapes. The oral sucker is 48 in diameter. Very little internal detail can be seen because of the numerous internal large globules (5 to 60 in diameter). It is possible that these large globules are cystogenous in nature because they can not be seen in older metacercariae but they may be related to the liquefaction process of cercarial metamorphosis as described by Szidat (1929) for Cotylurus cornutus. In cross sections our metacercariae appear "blown-up" as if the parenchyma had become extremely edematous. This is very similar to Szidat's illustrations, but no giant cells, such as he described, could be found in this stage or later. The aforementioned globules could not be seen in the cross sections. Several specimens demonstrated many globs of liquid exuding from the entire surface. We believe this was cystogenous material exuding from many subcuticular cystogenous glands and similar to that of Posthodiplostomum minimum as described by Hoffman (1958). In one instance, the excretory tubules could be seen and these small tubules made the same pattern as the reserve excretory system of the mature metacercaria. We were not able to distinguish separate primary and reserve excretory systems in this material. The parasite cyst is 180 to Nineteen days: Loose connective tissue cyst of host origin is 9 to 48 ,u thick.
Twenty-eight days: Host cyst is now more dense and 5 to 7 /u thick. Usually this is nonpigmented but some naturally infected fish had a few black cysts.
DISCUSSION

There is little doubt about the identity of Cercaria kentuckiensis as described by Cable (1935) and reported by Anderson (1944), Vemberg (1952), and Myer (1960).
Likewise, there is no confusion regarding the experimental metacercaria of Hoffman (1959), Myer (1960), and this paper. The cercaria was described first; therefore, the specific name of this worm must be kentuckiensis. The generic name of the adult is controversial, however. Dr. G. Dubois (1961, pers. comm.) believes that Neogogatea pandionis (Chandler and Rausch, 1948) and our worm, which he has seen, are identical. Of this we are not certain. Myer (1960) believes that his experimental adult and ours are identical, but are not N. pandionis-he believes that the worm belongs in the genus Mesostephanus mainly because of the presence of a vaginal sphincter (Figs. 3, 4) . (1951) are not well separated on the basis of the morphological details compared. However, we believe the biological data concerning the different snail hosts to be extremely helpful, i.e., Neogogatea in melaniid freshwater snails and Mesostephanus in cerithiid marine snails.
We believe that the present worm fits the generic description of Neogogatea except for the presence of a ventral sucker which was overlooked by the original describers; it is very difficult to demonstrate in whole mounts of the adults. We, therefore, emend the description of the genus to include these characters. 
Neogogatea (Chandler and
